The third section 186 extends distally from the distal end of the second 
section 184. The third section 186 has a substantially continuous cross-section 
dimension. The third section 186 may also include small diameter changes along 
its length. The third section preferably includes a seal 187 formed around the 
outer periphery of the third section 186. As ultrasonic energy passes from the 
second section 184 of the ultrasonic waveguide 179 into the third section 186, the 
narrowing of the third section 186 will result in an increased amplitude of the 
ultrasonic energy passing therethrough. 

The third section 186 may have a plurality of grooves or notches (not 
shown) formed in its outer circumference. The grooves may be located at nodes of 
the ultrasonic waveguide 179 or any other suitable point along the ultrasonic 
waveguide 179 to act as alignment indicators for the installation of a damping 
sheath 110 during manufacturing. 

Still referring to Figure 2, damping sheath 110 of the surgical instrument 
150 surrounds at least a portion of the ultrasonic waveguide 179. The damping 
sheath 110 may be positioned around the ultrasonic waveguide 179 to dampen or 
limit transverse side-to-side vibration of the ultrasonic waveguide 179 during 
operation. The damping sheath 110 preferably surrounds part of the second 
section 184 of the ultrasonic waveguide 179. It is contemplated that the damping 
sheath 110 may be positioned around any suitable portion of the ultrasonic 
waveguide 179. The damping sheath 110 preferably extends over at least one 
antinode of transverse vibration, and more preferably, a plurality of antinodes of 
transverse vibration. The damping sheath 110 preferably has a substantially 
circular cross-section. It will be recognized that the damping sheath 110 may have 
any suitable shape to fit over the ultrasonic waveguide 179 and may be any suitable 
length. 

The damping sheath 110 is preferably in light contact with the ultrasonic 
waveguide 179 to absorb unwanted ultrasonic energy from the ultrasonic 
waveguide 179. The damping sheath 110 reduces the amplitude of non-axial 
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vibrations of the ultrasonic waveguide 179, such as, unwanted transverse 
vibrations associated with the longitudinal frequency of 55,500 Hz as well as other 
higher and lower frequencies. 

5 The damping sheath 110 is constructed of a polymeric material, preferably 

with a low coefficient of friction to minimize dissipation of energy from the axial 
motion or longitudinal vibration of the ultrasonic waveguide 179. The polymeric 
material is preferably floura-ethylene propene (FEP) which resists degradation 
when sterilized using gamma radiation. It will be recognized that the damping 
10 sheath 110 may be fabricated from any suitable material, such as, for example, 
PTFE. 

The damping sheath 1 10 preferably has an opening extending therethrough, 
and a longitudinal slit 111. The slit 111 of the damping sheath 110 allows the 

15 damping sheath 110 to be assembled over the ultrasonic waveguide 179 from either 
end. It will be recognized that the damping sheath 110 may have any suitable 
configuration to allow the damping sheath 1 10 to fit over the ultrasonic waveguide 
179. For example, the damping sheath 110 may be formed as a coil or spiral or 
may have patterns of longitudinal and/or circumferential slits or slots. It is also 

20 contemplated that the damping sheath 110 may be fabricated without a slit 111 and 
the ultrasonic waveguide 179 may be fabricated from two or more parts to fit 
within the damping sheath 1 10. 

It will be recognized that the ultrasonic waveguide 179 may have any 
25 suitable cross-sectional dimension. For example, the ultrasonic waveguide 179 
may have a substantially uniform cross-section or the ultrasonic waveguide 179 
may be tapered at various sections or may be tapered along its entire length. 

The ultrasonic waveguide 179 may also amplify the mechanical vibrations 
30 transmitted through the ultrasonic waveguide 179 to the ultrasonic blade 88 as is 
well known in the art. The ultrasonic waveguide 179 may further have features to 
control the gain of the longitudinal vibration along the ultrasonic waveguide 179 
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and features to tune the ultrasonic waveguide 179 to the resonant frequency of the 
system. 

The proximal end of the third section 186 of ultrasonic waveguide 179 may 
5 be coupled to the distal end of the second section 184 by an internal threaded 
connection, preferably near an antinode. It is contemplated that the third section 
186 may be attached to the second section 184 by any suitable means, such as a 
welded joint or the like. Third section 186 includes ultrasonic blade 88. Although 
the ultrasonic blade 88 may be detachable from the ultrasonic waveguide 179, the 
10 ultrasonic blade 88 and ultrasonic waveguide 179 are preferably formed as a single 
unit. 

The ultrasonic blade 88 may have a length substantially equal to an integral 
multiple of one-half system wavelengths (nA,/2). The distal end of ultrasonic blade 
15 88 may be disposed near an antinode in order to provide the maximum longitudinal 
excursion of the distal end. When the transducer assembly is energized, the distal 
end of the ultrasonic blade 88 is configured to move in the range of, for example, 
approximately 10 to 500 microns peak-to-peak, and preferably in the range of 
about 30 to 150 microns at a predetermined vibrational frequency. 

20 

The ultrasonic blade 88 is preferably made from a solid core shaft 
constructed of material which propagates ultrasonic energy, such as a titanium 
alloy (i.e., Ti-6A1-4V) or an aluminum alloy. It will be recognized that the 
ultrasonic blade 88 may be fabricated from any other suitable material. It is also 

25 contemplated that the ultrasonic blade 88 may have a surface treatment to improve 
the delivery of energy and desired tissue effect. For example, the ultrasonic blade 
88 may be micro-finished, coated, plated, etched, grit-blasted, roughened or 
scored to enhance coagulation and cutting of tissue and/or reduce adherence of 
tissue and blood to the end-effector. Additionally, the ultrasonic blade 88 may be 

30 sharpened or shaped to enhance its characteristics. For example, the ultrasonic 
blade 88 may be blade shaped, hook shaped, or ball shaped. 
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